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(57) Abstract 

Fused imidazole derivatives represented by general formula (I) or salts thereof, wherein X represents oxygen, 
sulfur, methylene (-CH2-) or -NR'-; Y represents methylene (-CH2) or -NR^-; Ri and are the same or different and 
each represents hydrogen or lower alkyl; and m and n are the same or different and each represents an integer of from 
0 to 4, provided that m plus n is an integer of from 2 to 4. The compounds have the activity of inhibiting steroid 
17-20 lyase and are efficacious in the treatment and prevention of prostatic cancer, prostatic hypertrophy, mammary 
cancer, mastopathy, uterus myoma, endometriosis, etc. 
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^^MU, Xxn^ K 17 - 20 'J 7--tr-|51#fp^^^L, MMt 

F*il C ft €) =3 b X -r D - ;b 7i^ 7 > K n y > ® ii , ^ ® 
^'^gScMfiSOft^^^F^T-. 7;xu'i' K17- 20 ij 7--i?-<!:l^9^^ 
^-^H-^LTl^S d <!:*^^^>tlTl^'5o X n >r K 17 - 20 U 7--tf 
fi. u ux-r ^-;^*^^>^g!^$tL, 17 /S fifc^^fij^^^^o, 17 
a - t Kci + '>:/U^^;?;y n >;RU^17 a - h K n + -> •/ n 7. x o 
>^SMiL, ^®17fe®^^<i:, ^Hfij^^© 2Ot4OM^c!:0 
M-g-^^»fL, ^ti^'ti, f^b KDih°7 > KP7;7-n >SD^-7> 
Knx^>-:?xr>-^^^-r-So ^A^oT. X7^n'i'K17-20'J7- 
^'(Dmmm^'^E.^ir 6 z tizj: If) , 7 > Ko^">cD^fiJS, SC>'. 
7> Kny L T -^filc $ tl ^ Ji X h n > 0^fi^^ffl]$lj-r 
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liifi^T y Yuff y u-tr^ - ©^MiCck ^ii]W^-hmMt ^ tti^ 
■r^ c i ))yTy Yufy-ruy^:) tf^^u^ti, lh -rh 

So 

XX D -< K 17 - 20 u T -^'^mmt z>it^^{t^(D^mt^^^ 

^x^^ti\zT y V u f ycD^m^mh, h-^Ji7y Yv^yy 

mW^tlXh^^ho t.fz, X-r K 17 - 20 U 7--{?ll^^lJli, Ji 
X h >^M^i'^$-a:S z. tiy^x^hoix, miLm^m'^i^^X , 

Ctl^T, XT- D ^ K 17 - 20 U T--if-pj|#^Ji LTI4, XxP 

y^io ^M^P^ K^-r 7"®X7^o^ K 17 - 20 >; T--tfPl#j^Ji L 
X, ffl^4^^ W094/27989-^{r(i, t° 'J > - 3 - ^ ;l/ 

^f-;l/S, fU v^>-4--i';uy ^yUSXti [1, 2, 4] h'JTV- 
1 f-;l/STa^$tifc^;U/<v'-;U^^^*;i)^ W095 
/'09157^{C(4, -r $ y v'-;U - 1 - ^ 5^ ;UXTtt3^ $ ^ 

tli^O^t^i^lt, S^m^-T P T 'J -yl'^pO-^^^i^^^^ LTH^3^ 

-yj, B^^l^ WO93/15079 ^T-ii, (6, 7--:;^hKn-5H 
-h°on[l, 2 - c] ^ = y V 5 --r Siy^' (5, 6. 7, 
8 , - X h ^ t K p ^ = ^' y [1 , 5 - a] ) t° U > - 5 - ;U) 

tlTfeO, X-r P^' K 17 - 20 ij T - -tf-|a#fp^ Wl" § ^ t mi 
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x-fp^ K 17 - 20 u 7--tr-pi#5^ij©^^(i. mm±m^fmmt 



X-r K 17 - 20 'J T - WT -5 'ft 

ly-Jl^mt^^mmLfz^^^-i i y V - JimmW*<mtlfz X xn y( K 
17-20 U T--t?-pi#fp^^Wt-^ z ch^M,m L. :$:^B^^^^L/Co 

-(CH2)ni 

(I) 

X : ^^/I^, Wi^m^. >^b>«(-CH2-)X{ixt-NRl- 

T ^ $ n -5 * 

Y : ^ 5^ U >^ (- CHg-) Xlt^-NR^-X'7r^^tl6& 

m, n : m — Xltm^l -^r OXlt 1-^4 (D^^ 
iKL, m + n « 2~4 fflSiJC) 

^(CH2)m 



(CH2)n'^ -x^^Y--^ 

^iOUtL<li, X;6-5^ ^ b >S (- CH2-) XiiS^- NrI-T 
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4 

W-i^-^t I < li, Xt^/ ^uym (- CH2-) T'* ^^l-^f = ^ 
it^f-lf ^ L < li, m + n 2 H h^m^^ I y y - jWmmWXlt 

2 - (6, 7 - h Kd - 5H - If D n [1 , 2 - c] ■< i y 
V-jl- 5 --f Jl) - 9H -;f7;b^<v'-;l/XIS^©i^ ; 

2 - (6 . 7 - h K D - 5H - h° □ u [ 1 , 2 - c] >r 5 V' - ;U 
- 7 --r - 9H - iJ Jl^<V-JlXlt^(D^ ; T * S o 

^H^a^tl, ^(rxxn^ K17 - 20 U 7 - -tr" Pl#^iJ T * ^ 

$n5i^.S,®i^KXii?^5^^jtr*.^7.xD>r ki7- 20 u 

7--tfI51#?riJT'*5EmfflfiSJ^. SJr, M^W^Kli. m±l^m. bu 
nm&(D^^ • f^W^Mr-^^Xv-^^ K 17 - 20 'j 7--lr"l.#^ljT' 

7°Ph°;US, ^ 7 :/d fybS, ^7 7'f-;L'S, sec -7'^ 

tert --^ >^;i/S, 1 - ^ f-;U7'5";bS, 2 - ^ 5^ ;i/ 7' f- ;i/ 
M. 1. 2 - ^;U7°u t: ^+->;us, ^7^^->;u^, 1 
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1, 1 - i> y ^;U7'^;i/i, 1, 2 - ^Jiy'^jim. 2, 2 - 'J 
/ 5^;U7'f-;uS, 1. 3 - / 2, 3-'J / ^juy'f- 

JlM, 3, 3 - f->'l'7'f-;US. 1 -x^;U7'f-;bX, 2-xf-;i/ 
7'^;b^, 1, 1, 2 - }> 'J ^ ^;U7"n h°;US, l, 2, 2-hUy 
^;b:/Dt°;bS, 1 - x f- ;U - l - y f- ;u ^ n h° l-x5^;l/- 

2-^i-jizfv\ijim^t^^tfiti:^o zn^cD^Qoh, 

(I) {Ifct^T, N^aJ b X (A) T'^^tl-SXli, 



CHs 
CH3 



^ (A) T'^^n-SSi UT^J^Ii', 










-to. 


<x>, 
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H 


<X1 




•CGT 


l/V"N-CH3 



CH3 
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'Q^o <X> 'CC--^ 

.n^.*FtL<l. <V^_ nQQ^ n^o^ 

Vn^^ Vn^^ #{^, V-N^ 

6i^^t<$>>o , ^ni(Di^hMmi^mtmmi'x^u^ ki? 

^^tT^mm, 3^{ty\^mm, m, mm, ^) ymmommmi^, ^ 
m, f^m. :fu\i7f>m. '^jL^m, -^a^m, =i^^:>m, y^j\^ 

*<#d£-r6o ^/c, ct ^) 2i^±©^^M#iE^^W■r 

^0^M?§^«ftti, ^^B^mmh^^L, ^^m^t^i^izii, zn 
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iyti)V^s-)V^^(DT'7)\^^)l:t^i^ti)\y^^-)Vm, tert -f 

■> y f- T- h ^ h K o t: ^ — ;l'^I^CD 7 ~ y 7 -t rJ' - ;Hy® -f^ 

SS, M; y f-;L/ -> u tert - 7'f-;b-:^^ f-;U-> i; 0 K 

'j 7;^-^^;^•> <; jvm^xh^o 
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(la) 



(^tf, V Mmm'f-^ Lilt h ^} ^ Jim, r-^^jum, ^j/^ji 

(DXJl^.-jim'^M^i-^o n' {il~4cDStJ[ ({BL. m + n' «2 
~4CD^^) <&«!*-r5o ii^TfRl^o) 



OH 
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m' IS l~4®!it5:({e L, m' + n It 2--4 omm^^Mi- 6 o) 

^mmt^m (la) L < (lb) li, mm^ $ yv-ji^t^ 

m (n) feL<(i (IV) 07)c^*<^Ufeg|«^^^LT#bti5 (m) 

i>L<ii (V) o:>mmRjti^^^mmt^ztt^T^?>, vtmmm 

it^<^ (I) feL<{S (IV) Ji^^^t-^ife (m) feL<(S (V) 

^^t/'f-uy, ^uuTi-.jiA, THF, >^o:^ 
^^ISt. fg<t:7K^, *^t7k^. E.m^tvy, H^'f[:'j>. Jg^bf- 

(DI) ^>L<{i (V) ii-i^^^B^it^!^ (I a) ^,L<li (I 

ia^T^Tt)n§o fb^i^ (in) feL<{i (V) (Dv ^iyhmm'^om 

'^^^VXltarJl^^JlXJlt^^^-h^^BUF, DMSO, THF, 
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m^mmfM'f-^^i-^^^t^i^lZ^^t/^Uy, ^nn^fwUA, THF, 

DMF, Ky-\fy, 'j:i-^^ym(D^^mm'pxitmmmr-, t^ju^ 
'J > mm, m mmw) Rv^i- v ^ mj 7 h + -> ^i^- d t k 

C <!: T § 5 o 

(I) ©s^^^flutci^^^nsi^ji. i^}*©ati^sj£:(cft-rz 

tfCct OSit-rSC t^j-C^So mSS^tl^l*, tttii, ^syMa^a-ft:. 
fi^-r^C iJCM^t-S^^TiyaXT^D^ K 17 - 20 >J 7--tr-©S 
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(1) 7 hXf-p-f K17-20 UT--tr-pa#Stt®?l.ll^ fin vitrol 
I'-t^yU • • X-r n-f K • /<-r ^ 'b" = X MJ - (J. Steroid 
Biochem. ) Vol.33. No. 6, 1191 - 1195 (1989) {r?pl;TfT 

10Mm(Dm(^^ ^ - (Wistar) h ck 0 fS^ 0 tH L , 

:J'nv*-A:J7>/N°:;7g50//g, l^uM [1, 2-3 H] - 17 a - h 
Kn + •>:/p yx-r n > (5.55 x 10^ dpm) , RU^Um^t'^'^^'^ , 
50mM U >i?^®^ (pH7.4) 200 Azl{r^^L, 2):i>TNADPH 
^?^^in;tT 37°C-C60:9--r>4^^A;-- |. [./^^ / ^ y_;^^^ 

5 h Kn 7^ ytom^mM (2 : 3) 400 u \ ^ta^zM'ij' b . ±m 

^"POMMRZJ^^^I^ (T > Knx-r > -:^:t > (androstenedione) 
:RO'-rX h X-r n > (testosterone)) ©StltSft'^, lUlifttf^I^i 
^*®^ffiS##o;«tttg^^*:^ov h^7 7-f- (HPLC) {CctOriU 
^ L, I^J^'ft'^t/i:: ct -5 Xt" n K 17 - 20 'J T - -e"© Pl#-gtt^ 



mi 





:^xD^ K 17-20 V r- -If piw?Stt IC53 


mmmi 


3.3 nM 


mmms 


3.5 nM 



(2) ^i^^^ .y h xv-a y^mKmm^(Dm^. rin vivoi 

+ • pf-y • X-r D-r K • ^f-lr ^ X h U - (J. Steroid 
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Biochem. ) Vol.32, No. 6, 781 - 788 (1989) izmi^rff-o 

ioMm(Dm(D^ ^ - (wistar) hKu.mm<^^mn^ 
(3) hmiimnmiSiT^m rin vivoi 

10 Mm(Dm(D ^ X..^ - (Wistar) "7 y h izumM'^^^Bm 

::nt.O^S^i^OMm. *^B^<L^i^{d:in vitro^C^'in vivo 
izisi^rmtifzxf-a ^ K 17 - 20 U 7 - 4f P1#S14^ W^T S :: <!: 

-^5^ (I) T^s:^n^^t^!^-pmm^micf^^^ni>^(Dmx 
^'&(-0i;Tiii:i^^$n^*s ii^fiSAi b co§ o.i~ioomg, 

L < (4 0.1~10mg ©IgfflT- 1 B 1 IlI;6>t,iS:llI{l^{tMPS-^$ 
n -5*^X15 fig A 1 B{ro§0.1~100mg fflfEfflT'. 1 B 1 lU^ btfc 

[l]i:5>{:^i^^PS4$ Xfi 1 B 1 Bf rHl~24 Bf PB^^fgHr^ 

M^^,^S4$n§o L/C J: ^ {C, S:4m{iS^ffl^ 

*^B^{::ctS^PtS:-^©/cto®@^Mfi!ct/i LTI±. ^^J, %M, 
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^Stt4'^^|f^lrlJi^^i'®^jD^lJ, «SJ^{i';^f-T 'J > ^ v -> -^7 A © 
•> 3 ^ , -t?' ^ f- > , h K D 4- •> 7° D t° ;U -fe D - X , t K n + v 7° 

I^^PS^©^to©ait^Ji LTIi. teM©7KttX{d:^^7Ktt©. 
U >^-y ^l" 'J - 7'yi © « i^y-;u©j:7 
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C i: t T ^ ^ 0 

2 - - 9 - h )V - 9U - ti JV^< V - Jl 

2 9H- tiJ\yy<V-jU 7. S9g (SO.Ommol) h 7 h 

Vvyy'yllOmUzmmL, C CTK^'fl::^ h U "^7 A (60%r4 

m 1.32g (33.0mmol) ^in;i. 30 ^r^jDfiM L /Co &mmm 
'^mi^tX'i^m, h ->;l/i> o U K5.72g (30.0mmol) 

^1ju^, ^lzmUX20^f^mWLfZo :: 5 % ^ i >^7]< 

12.42g^-t#fCo ^ihlZ, n -^ + ■t^>35^^,S*^H^B LT 

^mm^llX'^^ h (DMSO-dg, TMSrt^^^) 
6 : 2.26 (3H. s) . 7.32 (2H, d , J = 9Hz) , 

7.46 (IH. t, J = 8H2) , 7.59 - 7.65 (2H. m) , 
7.76 (2H, d, J = 9Hz) . 8.12 - 8.17 (2H . m) . 
8.22 (IH, d. J = 9Hz) , 8.39 (IH, d. J = 2Hz). 

#%fiJ2 

(1) 2 - [1 - h Kn + v - 3 - (1 - h 'j f- ;U - IH - ^ i ^ 7- 
;l/ - 4 - ;U) -fviijl] - 9 - h •> ;b - 9H - :^ 7' - ;U 
2-7'o^-9 - h ->;l/- 9H -;^;U/>:-7"-;U5.76g (14.40mmol) 
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^xh7hKo7^> 50ml - 92 XJr T n - 7'^;b U 

^•^A (l.69M-^ + 1^>^^) 8.5ml (14.37mmol) <^?iTL/Co 
- Uirj; oT3 - (1 - t> "J f-;U- IH - ^ ^ ^V- 
;U-4-^;U) -/n fc::t >T;UT^b K4.40g (12.01mmol) CD x h 
^ t Ka 7^ >?§?g20mn:- 65 °C{:Tljax./Co 10^51^4^'^, 5% 
^i>^7j<^?S20ml^j!lD;t, l^^x ^ ;H00ml T'tttB L, W^S 

l^XWmL. "7 n o ;f>;UA -S|^jcf-;u (10 : 1) Tit ttl $ ti ^ 
■/Stt^^oSM^b'^tl 2.35g (3.42mmol) ^#/Co 
mWL%^m7.^^ h;l/ (DMSO-dg, TMS ^ gfl5;^?|i) 
<5 : 2.18 (3H. s) , 2.65 - 2.68 (2H, m) , 

2.72 - 2.75 (2H, m) , 4.76 - 4.77 (IH, m) , 
5.51-5.52 (IH, m) , 6.62 (IH, s) , 

7.06 - 7.37 (19H, m) . 7.52 - 7.56 (2H. m) , 
7.67 (2H. d. J = 8Hz), 8.01 (IH, d, J = 8Hz) . 

8.07 (IH, d. J = 8Hz), 8.23 - 8.25 (2H, m). 
(2) 2 - (6, 7 - h Kd - 5H - tfn n [1 , 2 - C] i ^y- 
;^ - 5 - ;U ) - 9 - h •>;u- 9H - 757 ;U/<y-;u 

2 - [1 - t Kn + V/ - 3 - (1 - h U IH --T = rJ^-y'-^b- 

4 - ;U) -fu tf;l/] -9-1^ i/^U- 9H - ;^ ;U^< V - ;l/ 2.12g (3. 
08mmol) 90 % B^^ 50ml (r ^g? ^ -li-, 60 °C C T 4 flf r^^f^^ L 

-OlJfeh 'J f->'U^*:0.87g^^ f- b >^ n^-f K 20mUr^^^ if, 
gz£{rT^'f[:f-^-;b0.29ml (3.92mmol) SC>' ^ ^^U* ;U A 7 
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izxmmL, ^nvt^)ij.-/^y-)i (100 :i) xmni^ti^m 

^^>0, ^t^C^*CD^M'fl:'^«|^0.51g (1.19mmol) ^Ufz^ 
^a^*"!!:^^^ h7U (DMSO-dg, TMSl^^fP^?^) 

5 : 2.26 (3H. s) . 2.45 - 2.52 (IH, m) , 

2.86 - 2.94 (2H. m) , 3.10-3.18 (IH, m) . 
5.70 - 5.72 (IH. m) . 6.76 (IH. s) , 

7.23 (IH. dd, J = IHz, 8H2) . 

7.29 (2H. d. J = 9H2) , 7.42 - 7.45 (2H. m) . 

7.56 - 7.59 (IH, m) . 7.63 (2H, d. J = 9Hz) , 

7.87 (IH. s) , 8.11 - 8.13 (2H. m) . 
8.25 (IH. d, J = 8Hz). 

(1)2 - [i-hKn + ->-4 - (i-Hijf-;u-iH-^=^y- 
;b - 4 - ^ ;b ) 7' f- - 9 - h •> - 9 H - ^ ;b 7' - ;i/ 
Mmt^!^ : 2 - 7'" o ^ - 9 - h -yjl-QH-ti Jl^< V - ;U i 4 - (1 
- h U f- ;l/ - 1 H - I yv- Jl - 4 - ^ jl) 7' ^ ^ - ;u 
Mm^^tPSx^^' H (DMSO - dg, TMSrt^^?^) 

6 : 1.77 - 1.81 (2H, m) . 2.16 (3H. s) , 
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2.37 - 2.48 (4H. m) . 4.75 (IH. m) , 
5.35 - 5.36 (IH, m) . 6.55 (IH, s) . 
7.05 - 7.43 (20H, m) . 7.52 - 7.56 (IH, m) , 
7.67 C2H, d. J = 8Hz), 7.99 (IH, d, J = 8Hz) . 
8.07 (IH, d, J = 8Hz) , 8.22-8.31 (2H, m). 
(2) 2 - (5 , 6 , 7 , 8 - -r h ^ t K □ - -< £ y V [1 , 5 - a] h" 
'J > - 5 - ^ - 9 - h -> Jl- 9H - ti Ji^^<V- 
WMt^<&:2- [l-hKn + -/-4- a - h V f- Jl - IH - ^ I 
rV-Jl-4--(JV) y^JV] - 9 - h ->;b- 9H - ;^ ;U/s V-;U 
^St^^Hlx^^:' h ;u (DMSO - dg, TMS |^?f[5^?i) 
6 : 1.71 -1.75 (2H, m) , 1.97 - 2.02 (IH. m) , 
2.26 (3H, s) , 2.30 - 2.35 (IH, m) , 
2.80 - 2.86 (IH, m) . 2.89 - 2.95 (IH, m) . 
5.65 - 5.68 (IH, m) . 6.82 (IH. s) . 
7.20 - 7.22 (2H, m) , 7.28 (2H, d. J = 8Hz) . 
7.42 - 7.45 (IH, m) . 7.56 - 7.62 (3H, m) , 
7.76 (IH, s) , 8.10-8.12 (2H, m) , 
8.26 (IH, d, J = 8Hz). 

(1)2- [ b K n 4- -> ( 1 - h ij f - ;u - 1 H - ^ £ y 7" - ;l/ - 4 - 

7 ;U 33' > 41 T' 2 - 7* n ^ - 9 - h -> ;l/ - 9H - 7^7 7' - ;U 

6.00g (15.0mmol) ^xh^hKn7^> 60ml iZ^^L, C ® jg 
?^i--70°Ci^TTn-7'f-;b';^'>A a.64M^^^ymm 9.2ml 
(IS.lmmol) ^-MTL. Al^T 1 - V ^) ^ JV - IR - 4 i ^' V - Jl 
- A - ij )]y^<)V^ t K 5.08g (15.0ml) Oxh^h Kn75 
(60ml) ^MT^. L/Co ::ffl^^<^5% 
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fCTffiS^L, ^M'fb^!^4.69g (T.llmmol) ^fife 

^^%^%7.^^ h ;U (DMSO-dg, TMS 

6 : 2.20 (3H, s) . 5.79 (IH, d, J = 5Hz) , 
5.86 (IH, d, J = 5Hz) . 6.87 (IH. s) , 
7.12-7.14 (8H, m) , 7.34 - 7.45 (12H. m) . 
7.54 (IH, t. J = 7Hz), 7.64 (2H, d. J = 8Hz) . 
8.02 (IH. d, J = 8Hz), 8.07 (IH. d. J = 7Hz) . 
8.23 (IH. d. J = 9Hz) , 8.27 (IH. s). 
(2) 2- [(1 - MJ IH-^ = y v'_;^_4_^;^) ijjV^.::. 

Jl] - 9 - h ■>;U- 9H - 

2 - [h Kn + -> (1 - h u ^;U- IH $ >/>/_;u_ 4 - ^ ji) 
/ ^;b] - 9 - b 9H - 7(7 )l ^< V - )l A.OOg (6.06mmol) . 

-mt^yay (70%) 15. Ig (124mmoI) . ^PD4-wbA80ml 

*/fffiL^efe^H^H*2i^, m,mLX^mi^^m2.^%g (4.53mmol) 

(DMSO-dg, TMS|*|^;^?i) 
5 :2.23 (3H, s) , 7.21-7.27 (8H, m) . 

7.42 - 7.49 (lOH, m) . 7.64 - 7.67 (IH . m) . 7. 
74 (IH. s) . 

7.78 - 7.83 (3H, m) , 8.22 - 8.30 (4H, m) , 
9.32 (IH, s). 

##fJ5 

(1) 2 - [2 -JC V^'yti )V:if.-)l- 1 - t Kp + -> - 1 - (1 - h 
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U - IH - ^ 5 y V"-;l/ - 4 --r - 9 _ j. ->;i._ qh 

'J ^ 'J-fvi \d)\^T I > 1.46ml (10.45mmol) ^T^K^h Kn7 
^ > 20ml (r^|?^-ti-, 0 "CtCT n - 'J ^ A (1.64M^ + 

^ym-m 5.79ml (9.50mmol) ^-/fTL, 30 ^^^^4^ L o ^ 
O^. c:©^-S^-70X;^TML. M^^>'U0.93ml (9.50mmol) 
0-fh7tKn7-7 >^?S5ml ^j!in;t^Co - ® ^i^^ ^ a. - U 
J; ^ T, 2 - [(1 - h 'J m-y( I yy'-ju-4 ;^) tiJi 

yf.-jl] -9- hiyJl-9H-ijJ[y^<v'-jl5.00g (7.60mmol) 0 
rh^t Kd7^ >^?S 140ml ir - 70 "ClZTM^fZo ^ {^^iS 

(100 : 1) T^ai^nSS^J; «?, ^a^^^^CDM^t-g-J^^^ifitJ 

^?l^*i!Sx^i5' (DMSO - dg. TMSrtSP^fp) 
6 : 0.94 (3H. t. J = 7Hz) . 2.20 (3H. s) , 

3.21 (IH. d. J = 5H2), 3.25 (IH. d, J = 5Hz) , 
3.88 (2H, q, J = 7Hz) , 5.90 (IH, s) , 
6.87 (IH. s) , 7.08-7.12 (8H. m) , 
7.39 - 7.42 (IIH, m). 7.51-7.55 (IH. m) . 
7.60 (IH, d. J = 8Hz), 7.66 (2H. d, J = 8Hz) , 
7.98 (IH. d. J = 8Hz). 8.06 (IH, d. J = 7Hz) , 
8.23 (IH, d, J = 8Hz) , 8.47 (IH, s). 
(2) 2 - [3 - t Kn + -> - 1 - (IH - ^ ~ yy--ju-4 - ^ ji) -f 
n t° ;H - 9 - h -> ;u - 9H - * ;!//< y - ;u 

2 - [2-J^l- + v;^7;U;i-Cji;i.-i-hK □ + ->-! - (1-h'j 
^ ;b - IH - ^ y 7' - 7U - 4 - ^ - 9 - H ;u - 9H 
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-^;U><v'-;P8g (10.73mmol) 100ml {r^^i?^ -if, 10 

Jgfe h U 5^;U^4.44g^7^ h 7 h Kn 7 ^ > 180ml fC^lf^-ti:, 0 
"ClC^iPL, TKH-fkU f--^ AT;U$ A0.52g (13.67mmol) ^ 

L. D D*;l.A-p< ^ y - (50 : 1) T'^Ui $ tl ^M^ck (9. ^ 
a.llg (6.98mmol) ^#fc„ 

h;U (DMSO-dg. TMSrt^p;^?S) 
8 : 2.07-2.13 (IH. m) . 2.23 (3H. s) , 

2.29 - 2.35 (IH. m) , 3.35-3.41 (2H, m) . 
4.26 (IH. m) , 4.56 (IH. brs) , 6.90 (IH. s) . 
7.22 (2H, d, J = 8Hz). 7.32 (IH, d, J = 8Hz) . 
7.38 - 7.42 (IH. m) . 7.51-7.55 (IH. m) , 
7.62 - 7.65 (3H. m) . 7.97 (IH, d. J = 8Hz) . 
8.04 (IH, d, J = 7Hz) . 8.17 (IH. s) , 
8.25 (IH. d, J = 8Hz) , 11.85 (IH, br). 
(3)2 - [3-^nn-l - (iH-^^^v'-;U-4-'r;U)yu 
t: ;U] - 9 - h •> - 9H - :^ 7' - )l 

2- [1- {m-^ iyV-)l-A--< }l) -3-h Fn + ->:/D 
h*";b] - 9 - h 9H - ;^;Uvs-y_;n.i4g (2.56mmol) 
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(5.12mmol) RZJf 'J ;i )V )l I. r I K ^MI^*llD;t 30 ^faUDS 

;U (50:1) T-^tii^tl^®^<fc DaS^b^tl^O.Teg (1.64mmol) 

Mil^^qSx^:^ V )V (DMSO-dg. TMSrt^M2i) 
6 : 2.24 (3H. s) . 2.39 - 2.44 (IH, m) , 
2.23 (3H, s) , 2.58 - 2.63 (IH, m) , 
3.45 - 3.49 (IH. m) , 3.55 - 3.59 (IH. m) . 
4.32 - 4.36 (IH. m) , 7.02 (IH. s) . 
7.23 (2H, d. J=8Hz). 7.36 - 7.43 (2H, m) . 
7.52 - 7.56 (IH, m) , 7.65 (2H. d. J = 8Hz) , 
7.73 (IH. s) . 8.01 (IH, d, J = 8Hz) . 
8.07 (IH. d. J =7Hz) , 8.19 (IH, s) , 
8.25 (IH. d, J=8Hz) , 12.20 (IH, br). 

m^m 6 

(1)2 - [i-hKn^->-4 - (^h5tKnt°v>-2-^;U;t 
^■>) - 1 - (1 - MJ IH ^ ^•■y _yu_4 ;u) -2 

-•fi--)l-\ - 9 - K ;u - 9H - 7' - ;U 

3 - (x h V t Kn > - 2 - ^ + ->) -i--fu t"'>2.05g 
(14.59mmol) ^xK^tKn77> 30ml {C^|?$-t±. O'Cf'T 
n - 7-> ;^ y f- -i- A a.QAU^^-^ymm) 8.90ml (14.59mmol) 
^■/f T L /c'^ - 70 "C ^ T?#4P L/Co C ©^?^^ -^-i^KX^X, 
2- [(1 - h ';f-;b- IH-^ = y7''-;u-4-'i';b) ti)i^.-)\y] 
- 9 - h ->;l/- 9H-:^;U/<v'-;b8.0g (12.16mmol) ®x t 
Kd 7 5 >^^210ml{r- 70''CTiJDx./-:o ^ ^ t T'#za $ 
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xmML, ^ ^ y - (100 : 1) T i§ tti ^ tl S H ^ 

^^l^^llx^^ h;l/ (DMSO-dg, TMS|^^;^fi) 
(5 : 1.41 - 1.46 (4H, m), 1.56 - 1.66 (2H, m) . 
2.20 (3H. s) , 3.35 - 3.38 (IH, m) . 
3.67 - 3.70 (IH. m) . 
4.29 (IH, dd, J = 2Hz. 16Hz) . 
4.36 (IH, dd, J = IHz, 16Hz) , 
4.76 - 4.77 (IH, m) . 6.72 (IH, brs) , 
7.01 (IH, s) , 7.13 - 7.16 (8H. m) . 
7.39 - 7.44 (IIH, m) . 7.54 - 7.57 (IH. m) , 
7.64 (3H, d, J = 9Hz), 8.03 (IH, d, J = 9Hz) , 
8.08 (IH, d. J = 7Hz), 8.25 (IH. d, J = 9Hz) , 
8.43 (IH, s). 

(2) 2 - [1 - an-^ = yv-ji- 4-^ ji) - 4 - h kp4=--> 

7'f-;U] - 9- h '>Jl-9H-:^jl^<^/-j], 

2- [i-tKo + ->-4 - (•rh7hKnh°7>-2--r;l'Pi-^ 
■> ) - 1 - (1 - MJ ^ ;u - IH - A V - ;U - 4 - -f ;U) - 2 - 
y'^-ji] -9 - b 9H-7^7;l/^<V'-;kl0.00g (12.53mmol) 

^i^^ 100ml izmm^"^, 10%^<^ l.OOg 

M^, 3nm(D7mwmnT 7 Qvx' 11 mumPFbti, ^o^^st 

ML, @t^xf-;U-y ^ y - ;U (50 : 1) ffi ^ tL S ®^ J; , 
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iki^t Lxmm^t^<^=^0.37g (O.Slmmol) 

^BM^^Mt.^^^ h;u (DMSO-dg, TMS rt?fI5;^?S) 
5 : 1.27 - 1.36 (IH. m). 1.39 - 1.46 (IH, m), 

I. 86 - 2.02 (IH, m) . 2.11-2.21 (IH, m) , 
2.23 (3H, s) , 3.42 - 3.44 (2H, m) , 

4.04 (IH, m) , 4.41 (IH, brs) , 6.90 (IH, brs) , 
7.22 - 7.70 (7H, m) , 7.98 - 8.30 (5H, m) , 

II. 83 (IH, brs). 

##^J 7 

(1) 2 - [(2 - h Kd + h ^i/) (1 - h >j ^JU- IH - ^ ^ rS^ 
y-;U-4--r;U) /f-Jl] - 9 - h -> Jl'- 9H - tiJ]/^<V-Jl 

i- h V ^l. 0.28gSiy^V ^ J -;b30ml X ^m^\^f'^± V ^ U 
^ K + '> KcD^ ^ J - Jim-^iZJ^i- U U 3-;U20ml^in^, M 

^mmbfzo cn^ (A) mmtt^o 

2 - [ t K n + •> (1 - h U f- ;U - IH - ^ ^ V'- ;U - 4 - ^ ;U) 
> f-;!.] - 9 - ]. i^ji- 9H - ;^;UyN'y-;U2.0g f- U >)S 

j^^^{r7jC7j<?#SPTie'fl:^^->'l/ 0.5ml SO'Ml^fiON, N - y 

^*L, nm.^'pA(D^i\L/ f-]y y\zmmL, ^\zmmLfz (a) 

i^lCSD;i, SO-CT'lO^fHlJDfiL/Co Sfc:^?g(l7j<^SD;t. H^x 

iS^g* L/Co ^m.^ V ts *f =; h.^ Y f^-y ^ - Tit 1^ 
L, "^m^^ Jl^m^U^ «9 Mb^b i LT^IIib^!!^ 1.2g ^#fCo 
^em^llx^^ h;U (CDCI3, TMS 

5 : 2.19 (3H, s) , 3.59 - 4.00 (4H, m) , 
5.64 (IH. s) . 6.61 (IH, s) , 
6.92 - 7.87 (25H. m), 8.21 - 8.50 (2H , m). 
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(2) 2 - (5, 6 - t Ko - 8H - ^ ^ y V' [5, 1 - c] [1 , 4] 
:t + -y- > - 8 - ;U) - 9 - l> ;U - 9H - ;^ ;U^n' v" - ;u 

2- [(2- h Kn + v-i h + i/) a - h Vi-Jl^- IE - ^ i yv- 
)i'-A-^)V) yf-;u] - 9 - h ->;l/- 9H -^;l/v<v'-;H.2g {C 
90 %g^?|7K?f ?g 10ml ^Jnx., 60°CT- 1.5B#rHmfi|iL/Co MffiT^ 

±fSIft h U f-^bt^trig^Ly 5^ b > 15ml ^iJDx., ^STi^^C^;*-^ 
0.5ml SC^)l4li*0N, N - 5^;U:^;UAT $ K^in;t. 1^ 

mm^m^, iJ' n n:f>;UA-Ctt£b L/Co te7Km^ ^^^^ -> -^7 A 

±15^ u;b#{CT-b h ^ h U ;b 100mI^C>' h U j:f-;l/T ? > 1ml 

1) IgmifUcfcO. ^jS<[:^«^0.6g<Sr?#/c„ 
mmn^m7.-<:^ hJV (CDClg, TMS|*l^;g|?i) 
5 : 2.26 (3H, s) , 4.00 - 4.70 (4H, m) , 
5.91 (IH. s) . 6.50 (1H, s) , 
7.07 - 7.94 (lOH. m). 8.30 - 8.39 (2H , m). 

#%^J8 

(1)2 - [(2-tKu4-vif-;l/5^:t) (1 - h ^ JU - IH - ^ i 
y y - jl - 4 - ^ jl^ y ^ ;b] - 9 - h i/ jl- 9H -ti )V^< ;b 
mmt^m : 2 - [(t Kn4-'>) (1 - h >Jf-;l/- IH-^' = ^'7- 
>'b-4-^;U) y5^;U] - 9 - h 9H - *;l/y<v'-;USa'2 - 
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mm,%^^%7.^^ (CDCI3. TMS F^SP;^?^) 
d : 2.20 (3H. s) , 2.67 (2H, t, J = 6Hz) , 
3.70 (2H. t, J = 6Hz) . 5.34 (IH. s) , 
6.80 (IH. s) , 6.96 - 7.87 (25H, m) , 
8.27 - 8.35 (2H. m). 
(2) 2 - (5, 6 - t Kp - 8H - = [5, 1 - C] [1 . 4] 
f- T > - 8 - ;U) - 9 - h •> - 9H - ;^ ;i/^< 7 - ;i/ 
WMt^^ :2 - [(2-bKD + vi^>'Uf^;i-) (l-h'j^/U-lH 
5 ^'/-;u-4--i';u) y - 9- l> ->;!/- 9H - 7'- 

;u 

l^em^Rlx^:? (CDCI3, TMS l^|fU;^f|S) 
8 : 2.26 (3H, s) . 3.07 - 3.22 (2H, m) , 
4.39 (2H, t, J = 6Hz) , 5.44 (IH. s) , 
6.51 (IH, d. J = lHz) . 7.07 - 7.92 (lOH, m) , 
8.30 - 8.40 (2H. m). 

##^J9 

(1) [(9H - 7;UxJ- b > - 2 ;U) if. z:. )\,^ ^ > h U 7 i 

- ;b ^> X * ^ > 

2 - 7'D^ T-fe5^;b- 9H - 7;U7r U > 6.95g (24.2mmol) , h 
U 7 X ^>'^7^^x 7 ^ > 6.35g (24.2mmol) , ^ d n (45ml) 

©s^ti^^STi5^r^mf#Lfco s/r^ii^tf^^ET^iiL, t# 

^>^/caS{C'\ + -9- > (100ml) 30^rBlJnfi«i5f£L/Co ^"/g 

'j^^^illXL, Ctic!:h;Ua^> (50ml) © ^l-^^i^ iC 1 0 % 

^ h U ^ l^i^mm. (50ml) ^iD^ 15B#remj4^ L/Co StS^fiXt)^ 

ET^ii^^*UT^®>f[:'^#)7.45g (15.9mmol) ^-^feMs^ai 
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l^m^^RlX-^i;^ h;U (CDCI3. TMS F*gS|5^?i) 
6 : 3.90 (2H. s) , 7.25 - 8.18 (23H, m). 
C2) (E) -4- [3- (9H - 7 JU:^ b >- 2 --r ;U) 

- 1 - -fa^-Jl] -1- h I) ^ Jl - III - ^ I yy^-jl 

[(QU - y Jit I' y - 2 - ^ Jl) tiJlt'-Jl] yf-U>MJ7i^ 
> 2.66g (5.68mmol) , 1 - h V ^ Jl - IH - ^ i ^ V - 
;U- 4 - h K 1.48g (4.37mmol) , h > (44ml) 

y : it^aL^;b= 2 : 1) Tifl^ L T SM^t-^tl 592mg (1.12mmol) 

l^mm^qlx^i^ h;u (CDCI3, TMS|*llfl5;^m) 

5 : 3.96 (2H, s) . 7.14 - 8.26 (26H, m). 

(3) 4 - [3 - (9H - 7;l/:t U >- 2 ;U) - 3-^ + 7:^oh° 

_ 1 _ |. IJ ^ ;U _ IH - ^ V - ;l/ 

(E) -4- [3- (9H-7;U^l^>- 2-^;L') -3-;t + V- 
l-^n^^;i/] -1- h >J^;I/-lH-'f ^ iJ^y-;H.00g (1.89mmol) , 
10%^N°5 v?'^ A-:^-;i-:>!|97^ (200nig) , 'J^^^'^y (20ml) 
®^i^tl<^. 7X^#ffl^T^ST18BtFBmi4^L/Co ^^tl^zt*L. 

P V h ^'-T 7 ^ - : ^ + -9- > : mm^^Jl= l : 3) TftSi 

LTS^{k^1^711mg (1.34mmol) h^b i L T#/Co 

h;b (CDCI3, TMSl^SPli^^) 

6 : 3.00 (2H . t , J = 7Hz) , 

3.39 (2H , dt , J = 2Hz , 7Hz) , 

3.92 (2H, s) . 6.66 (IH. d, J = IHz) , 

7.04 - 8.14 (23H. m). 

(4) 4 - [3 - (9H - 7;b7M/ > - 2 --r ;l/) - 3 - t K o + i/ 7° 
D h° ;H - 1 - V ^) ^ jl- lU - ^ i yy'- )l 
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4 - [3 - (9H - 7 1^ > - 2 - Jb) - 3 - >f+ V :/d h°;l/] 
- 1 - h 0 ^Jl- lH--( I y y-^UTlOmg (1.34mmol) , / ^ 
y-jU (3.5ml) , ^^t/^iy> (3.5inl) (D^^^ic 0 VX'ii^m^t 
t^^mi- h U ■t'A lOlmg (2.68mmol) ^IXi ^ 2^mmW I f:. o K 

7X (^20ml) ^)\mUQ:^fZo S^^fiStl^ ^ o a .t>;L' A T'ttiil L, 

mKrmmbxmm^t^'^ 589mg (l.llmmol) ^^feMe^BiUT 

l^a^^P-lx-^^ h ;b (CDCI3, TMSl^^U^fp) 
6 : 2.10 (2H. dt. J = 6Hz, 7Hz) , 

2.45 (2H. t, J = 6Hz) , 3.84 (2H. s) , 
4.87 (IH, t. J = 7Hz) , 5.20 (IH, brs) , 
6.54 (IH. s) , 7.06 - 7.77 (23H, m). 

10 

(1)4- UN -Kyi^Jl-N - [2- (9H - b >- 2 -'T ;U) 

-2-t:Kn4^>'jif-;H TW] / ^ Jl'l - l-h'J^;U-lH- 

4 - [(N-^>v;UT^y) - i- MJf-;u-iH-^i 

y V-;U2.0g JC^7K^^;^ 'j A 0.78gSt>'N, N - y f- ;U ;U 
AT= K25ml*]fJDx., 7j<7l<?^±|]T^lj#-r -5 <, CCDfe®{i2-7'n^ 
7-t?^;U- 9H - 7 7U^ b > 1.61g ^^b-r-om^, ^g;gT'30^ 

L/Co WS1^7K-^, te7K5?t^ v •> 7 a 
<^g*L, T W y h ^-f^i^^f /Co fc©(c/ ^ y -;^20ml^^J^ 
X.. giaTmi^|iLv^i:;6^'i7j<^^l:*'>*:H h ij ^ a 0.18g ^ii/^L-fo 

nnx., 3o^mmwbtzo mBTmm^^^L, mm.i^7i^^M^, ^ 
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mm^^m7.Ki7 (CDCI3, TMSrtlfBM^) 

6 : 2.73 - 2.82 C2H, m) , 3.61-3.66 (2H, m) , 
3.79 - 3.92 (2H, m) . 3.84 (2H, s) , 
4.78 - 4.80 (IH, m) , 6.66 (IH, s) . 
7.14 - 7.76 (28H, m). 
(2) 7 -^>i?;U- 5 - (9H - 1/ >- 2 --r ^U) -5, 6, 

7, 8-v-hyt¥a-( = ^V[l, 5-a] h' ^ i? y 

4- [[N > N - [2- (9H - 7 b > - 2 - ^ ;U) 

- 2 - h Kn + ->xi^;l.] 7 > y ] ^ 5^;U] - 1 - h 'J ^^b- IH - 
^ $ iS^y-;H.78g Oi^^by f-b >^^20ml (C7jC7jc?#±PT, i^<t 
^:t-;UO.6mlSJ>'MiSg0N. N - ^ ^ ;U A T = K^jDx., 

h U ;H00ml^:i(lDx.. 1 KpF^l&Diia-^ L ^ ^. /^y-Jl'5Qm\ 

^ n V h r ^ 7 ^ -T-ffiS L/Co ^ n □ :t^;UA- y ^ y (200 : 
I) mm ^ J: iQ . mm^t^!^ 0.25 g^'i^fZo 
^m%^m^^i^ h (CDCI3. TMS 

6 : 2.75 (IH, dd , J = lOHz, 5Hz) . 
3.18 (IH , dd , J - lOHz , 5Hz) , 
3.66 - 3.74 (3H, m) , 3.87 - 3.94 (3H, m) . 
5.30 (IH, dd, J = 10Hz, 5Hz) . 6.85 (IH, s) , 
7.18 - 7.80 (13H, m). 
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2 - (6, 7-i^tKn-5H-t°nn [1, 2-c] -i i yV-JU 
- 5 - -I- - 9H - ;U/< V' - ;U 

2 - (6 , 7 - t K n - 5H - t° □ D [1 , 2-c] i 9' V - 
-5-4 Jl) - 9 - h ■>;U- 9H - ^;U/<7 -;l/0.50g (l.lTmmol) 
y -;U60ml {C^l^^-y-. 2N imiti- h 'J A7K^Sl2ml 

•J;^y;U;^^A^Dv h ^""7 y ^ -izxWMb, ^ u a yf-. ji a - / 

y y -ji (100 : 1) -vmih^n^m^^ omsL^ntzo mm^^Ji^ 

t^'^m^^B^'^^\ &^^^^BOmm^t^^^0.18g (O.eSmmol) # 

il!,^, : 251 "C (^m) 

h (DMSO-dg, TMS\^UW^) 
5 : 2.47 - 2.53 (IH. m), 2.81-2.95 (2H. m) . 
3.04-3.11 (IH. m) . 5.59 - 5.62 (IH. m) , 
6.69 (IH. s) . 6.96 (IH. dd. J = lHz, 8Hz) , 
7.13-7.16 (2H. m) , 7.36 - 7.39 (2H, m) , 
7.46 (IH. d. J=8Hz) . 8.08-8.10 (2H. m) , 
11.23 (IH, s). 

^mm 1 tmmi^ tTiiifi^?ij2®<b-^«i^^?#/cc 
mmm2 

2 - ( 5 , 6 , 7 , 8 - -T h y t V a = [1 , 5 - a] h° U -l^ 

> - 5 - ;U) - QH -ij jly<y'- ji 

mn<t^<^ :2-(5. 6. 7. 8-xh7hKo^^^v"[l. 5- 
a] t° y V? > - 5 - ;U) - 9 - H -> ;b - 9H - ;^ ;b /< y - ;L/ 
ife,^, : 246 °C (^M) 
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^m^^m:^^^ h Ji^ (DMSO-dg, TMS|*l^;S?S) 
S : 1.68 - 1.73 (IH, m) , 1.78-1.81 (IH. m) . 
2.00 - 2.05 (IH, m) . 2.25-2.31 (IH. m) , 
2.79 - 2.88 (2H. m) , 5.51-5.54 (IH, m) , 
6.73 (IH, s) , 6.93 (IH, dd, J = lHz, 8Hz) , 
7.08 (IH, s) , 7.13 - 7.17 (2H, m) . 
7.35 - 7.38 (IH, m) , 7.45 (IH, d, J = 8Hz) . 
8.07 - 8.09 (2H, m), 11.22 (IH, s). 

mmms 

2 - (6 , 7 - t K o - 5H - t° n o [ 1 , 2 - c] i ^ V - Jl 

2- [3-r5'no - 1- (1H--I' = ^v'-;U-4 --r ;U) -fut'JU] 
-9 - h >')V- 9H - :^;U/<'/-;U0.70g (1.64mmol) y - 

;l^60ml (i-/§i|$ii-, 2N7K®fE:f- h U A7K^?^ 12ml ^JD^, 14 

/ (50 : 1) -^m^^tl^m^f^ OffiD°D^t#/c, 
W-/^^u^'a^\ SfeMe^HO^^'fb'^iJ^ 0.26g (0.95mmol) 
M,^. : 234 °C (^^) 

^'&%^'m7.^^ h ;l/ (DMSO-dg, TMS rt^fCM^) 
5 : 2.48 - 2.55 (IH, m) . 3.05-3.11 (IH, m) , 
4.01-4.07 (IH, m) , 4.17-4.22 (IH, m) , 
4.56 (IH, t, J = 8Hz) , 6.60 (IH, s) , 
7.06 - 7.08 (IH. m) , 7.14 (IH, t. J = 7Hz), 
7.33 - 7.37 (2H. m) . 7.46 (IH, d, J = 8Hz) , 
7.62 (IH, s) , 8.04 (IH, d, J = 8Hz) , 
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8.06 (IH, d, J = 7Hz) , 11.15 (IH, s). 

SI JIM 4 

2 - (5 , 6 , 7 , 8 - -r h 5 t K o ^ ^ ^ V' [1 , 5 - a] h° 'j 
>-8--f;U) - 9H - t! Jl^<V' - JU 

2 - [1 - (IH - ^ = yV-j\^-4-^ jl) - 4 - t Ko + ->7> 
^l'] - 9 - h 9H - 7^7>'l/^<v'-;U0.30g (0.65mmol) ^ / ^ 

\yy^u^^ K 15ml {r^jS^^-lf, gig {CT^'f[:i^:t-;L' 0.09ml (1. 
30mmol) "RXf 'J / I ¥'^f&%m.M^, mmtW^M 

n^tlfz^ D;U#m^gei|^0.34g^a:^ y -;U60ml (rj^^^-tf , 
2N7}(^^^::^ 1^ U A7ic^-^ 12ml ^SOX., 13 B#rBl*niij@i5ft L /Co ^ 

Wm»^i§fn^^7lcT'^^L/=o Wmg^^7X5i^mv^r;7^ 

v-'^i^T'^^L. MJET^^^^*L, ^^^'>U7!7y'7L>7;7 7A^ 
n h 7 ^ -{cTffiM L, P n >^ y -;u (100 : 1) 

fel^B^BOSIi^b-g-ij^^ O.OeOg (0.21mmol) 
14,^. : 262 "C (^S¥) 

^mm^tillX'^^ (DMSO-dg. TMSl^^Ufi) 
(5:1.85 - 1.93 (2H, m), 2.03 - 2.05 ( 1 H . m). 
2.15-2.17 (IH, m) , 4.00 - 4.02 (IH, m) , 
4.17-4.20 (IH. m) , 4.22 - 4.25 (IH, m) , 

6.32 (IH. s) , 7.05 (IH. d, J = 8Hz) . 
7.13 (IH, t. J = 7Hz) , 7.29 (IH, s) , 

7.33 - 7.36 (IH, m) , 7.45 (IH, d, J = 9Hz) , 
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7.57 (IH. s) , 8.02 (IH, d, J = 8Hz) , 
8.06 (IH. d, J = 8Hz) . 11.12 (IH, s). 

2 - (5 , 6 - t K o - 8H - ~ y V" [5 , 1 - c] [1 , 4] t 
+ -th > - 8 - -r ;U) - 9H - ^;P/<v'-;u 

2 - (5. 6 - t Kn - 8H ->r = rJ'*y [5, 1 - c] [1. 4] :t 
^^'J>-8-^ JU) - 9- h Jl - m - Jl^y< V - ju 0.6g iz 2N 

fll^B^a g^i?a^ f- ;u J; «5 W^^B L T , ^^feJ^e^H O^Umt^^ 0. 
21g^?#:feo 

14,^. : 190 - 193 °C (^^) 

1^m^*B,|x^^ (DMSO-dg, TMSF^|f^;^?p) 
6 : 3.97 - 4.02 (IH, m) , 4.12-4.24 (3H, m) , 
5.94 (IH, s) , 6.38 (IH, s) , 
7.15-7.20 (2H, m) . 7.37 - 7.40 (IH, m) , 
7.48 - 7.50 (2H, m) , 7.68 CIH, s) , 
8.09 - 8.12 (2H, m) . 11.24 (IH, s). 

2 - (5 , 6 - t K n - 8H - = V" [5 , 1 - c] [1 , 4] f- 
T V > - 8 - ^ ;U) - 9H - ;^ v - ;U 

mmt^m:2-i^, 6-i?h kp-sh-'I' ^ [s, i-c] 

[1, 4] 'J y - 8- )l) - 9 - K ->;u- m-ii )1^<V-)V 
M.^. : 250'Ci^± i^m) 
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1^m^*P|7;^^ h;b (DMSO 
6 : 3.05 - 3.10 (IH, m) 
4.28 - 4.39 (2H, m) 
6.36 (IH, s) , 7.14 ■ 
7.36 - 7.42 (2H. m) 
7.70 (IH, s) , 8.06 - 
11.21 (IH. s). 



, 3.20 - 3.25 (IH, m) , 
, 5.61 (IH, s) , 

- 7.18 (2H , m) , 
, 7.47 (IH, d, J = 8Hz) . 

- 8.10 (2H. m) . 



mmm7 

5- (9H-7;b^L/>-2-^;b) -6, 7 - t K n - 5H - f 
o D [1 , 2 - c] i rV-Jl^ 

4- [3 - (9H-7;U>l-l/>-2-^;L') - 3 - t K n + •> ^ n f 
;U] - 1 - h ij IH --r ^ y V'-;b504mg (0.946mmol) , 

h if^;l/T ^ > 0.20ml (1.42mmoI ) , i^it/ ^ U y (7ml) ® 
0°C-r-^Yl:y ^ >x;U^..zi;U 0.080ml (1.04mmol) 

^so^mmwLfzo &!tm^!^=^7K7i^ (i5mi) izmui. Ejt^ 

^mbmETmrntx, n^^^i^ (530mg) =^ntzo :intT-^ 
h- h (7ml) (Dm^i^^smn^M^b, m^i:/ ^ y-ji 
(7ml) ^M^smmtumm-^.bfz, s.mm^!^^mj£rmmL, f# 
itifzmmizmm^^f-ji, im^mm (#i5mi) ^^mmu^tzo s 

m^JS[.i^^im^^mX'^liib, ttt±i^{ri^^i^;b (15ml) ^jfjn 

iiim^m^^m.7}^x'm^L, » Hi ^ ^ ^7x5^^ v T^ -> a t 

L tz o METiSllS L T # ^> tl ^ i/ U ;^ y ;b :^ ^ A ^ n v h 

^7^ - (^ai^: ^nn;fv;UA : ^^y-;b:29%T>t^T7j< 
= 100:3:0.3) TfflS^L/cm. W^M^^ Jl^ - 'J-f V :f a \£ jl jz - 
■TJi^^ 10 n^^^a-^'^X mm<t^m 197 mg (0.724mmol) ^Hfel^ 
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m.^. : 157 - 159 T: 

^m%^^M:^^i7 h Jl (CDCI3, TMS|^f|3^?S) 

6 : 2.54 - 2.60 (IH, m) , 2.87 - 2.93 (IH, m) . 
2.95-3.10 (2H, m) , 3.86 (2H, m) , 
5.36 (IH, t, J = 7Hz) , 6.82 (IH, s) , 
7.15 (IH, d. J = 8Hz) , 7.28 - 7.39 (3H. m) . 
7.54 (IH. d, J = 8Hz) , 7.74 - 7.78 (3H. m). 

mmms 

5- (9H-7;b^L/>-2-^;L') -5. 6. 7, 8-x t K 

$ ^ V [1 , 5 - a] > 
7-0>?;l/-5 - (9H - 7;U;!|- b > - 2 --r ^U) -5, 6, 7, 
8 - X K 7 t KP>r ^ [1 , 5 - a] t"^ 2^ > 0.25g 

^5 7 >f - -^nWiLfZo {7 uu-;^.)VA- / ■$> J - (20 : 1) ^ttl^fC 

L, ^=^^feMB^H©gM'fb-&=fe50mg 
(mXz) : 287 (M+) 
^St^#tB|x^^ hyU (CDCI3. TMS l^^fU^^fi) 
6 : 3.16 (IH, dd, J = 14Hz, 7Hz) . 

3.51 (IH, dd, J = 14Hz, 5Hz) , 3.87 (2H, s) , 
4.19 (2H. s) , 5.24 (IH, dd, J = 7Hz, 5Hz) , 
6.89 (IH, d, J = lHz), 7.13 (IH. d. J - 8Hz) , 
7.23 - 7.40 (4H, m) . 7.55 (IH, d, J = 8Hz) , 
7.76 - 7.79 (2H, m). 
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mmm9 

5- im-7JU^U>-2-^ Jl) -7-/^jl-5, 6, 7, 8 
- -r H ^ h K n = y [1 , 5 - a] t° ^ > 

5- (9H-7;U7M/>-2-'i';U) - 5, 6, 7, 8 - x h 7 t K 
u^^^7'[l, 5 - a] if'y 'Jy60mg(Dmt/ ^V>mi^iZ35% 
t^jV^ ij 0.5ml 0.5ml ^SOX-yJCTK^iPTili^i^t -5 o 

d O ^) O !r :h h U A T -fe h + -> ;^' n h K 'J K 90mg ^^j^ Lf'ojfjD 

Mm^^m (m/z) : 301 (M+) 
^m^^m:^^^ (CDClg, TMS F^?f|J^2i) 

5:2.47(3H, s) , 2.68 (IH. dd, J = 13Hz, 9Hz) . 

3.88 (2H, s) , 3.90, 3.58 (2H. ABq, J = 14Hz) . 

5.30 (IH. dd. J = 9Hz, 5Hz) , 6.87 (IH. s) . 

7.21-7.40 (5H. m) . 7.55 (IH , d. J = 8Hz) , 

7.76 - 7.80 (2H, m). 



wo 97/00257 



36 



PCT/JP96/01610 



mi 







1 




2 




3 




4 




5 
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U2 







6 




7 




8 


H 


9 
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S4 











13A 




19A 




14A 




20A 




15A 




21A 




16A 




22A 




17A 


H 


23A 




18A 




24A 
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1.0 mg 

?L m 76.4 mg 

3 - > X ^ -1^ 19.3 mg 

h K o + ■> 7° o t"';U-b;U o - X 3.0 mg 

Xf-7 ^) ^'^i/^ 0.3 mg 

^J^ ff- 100 mg 



t K o 4^ 7"n t°;U^ ^;U-fe;Un - x 2910 2.9 mg 

;f, -J U ij n-;l/6000 0.4 mg 

^-ft^^ > 1.6 mg 

^-"^^ 0.1 mg 



ti- ^ 5 mg 

tf- 105 mg 



Img m. 

WbtZo •iE.^m<l^54l.8g t3->X^-f^l35.1g^i5ftKit& 

=i-x^>^-gfi (i^jwmmr^mm) ^xi^-iz-m^btz, zn 

irlO% h KD + ->:/n t°;l.-t;Up - x-^?g210g^i!t^LTit© 
L/Co 20y «y v^©|f^®L, cncxrT U >Mv^'•• 

;^'^ v'^A2.1g^jtlD;i. n-^ 'j-fTis^ (mmxm) t- 06.5mm 

X 7.8R ©a^^ft^ LT 1 ^^^c 0 lOOmg (DmmtLfZo C ® 

D ^;H?;l/n-x 20.3g, ^° U x p > ij 3 - yUBOOO 2. 

8g, mit=t9 y 11.2gRV^^ Jl^ O.Tg^-g-trn-x^ >:?'^350g 
^t^L, 1^^/c 19 5mg u - h L7t7^;UA3 - h^iL/Co 
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ft*©lEH 

1- TE-j^^ ( I ) T^^ns^-^^ = vv-ji'mmwxii^<Di^o 

-(CH2)m 

3^-<^, 

(I) 

x-.mmm^, Wi^m^, ^f-b>s(-cH2-)x(*^-NRi- 

Y : ^ ^ P >S (- CH2-) XlSSt- Nr2-t-^^ tl-S^ 
r1, r2: o T7}c^J^^XIifaiRT;l/4-;US 

m. n : 1^ — Xfi^nc o T OXJi 1~4 CD^tS: 
IIL. m + n {;i 2-4 ©gt5[) 



/'(CH2)m 



■t ^ If ^ 0 $g ffl 1 IB « *© <b -g- 1^ X ( ^ 0 o 

3. Xi}</^l'>M (-CHg-) Xli^- NRl-T^^in-S^T 
5 l» O IS H 2 IB i5 © ^ k ^ X ( S ^ 0 o 

4. X/&^'y^^>S C-CHg-) T'*>SftAl^©|Effl3feife©'fb'^ 
tlXli^©fgc 

5. m + n*<2T'*5ft^©|gffi4ia«j0'fl:'^tlX(S^OJgo 



6. Yjb-<^-NR^- 



$ n ^ ST' S If *©|gffl 5 IBifeO'fb^ 
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7 . 2 - (6 , 7 - V? h K D - 5H - h" D n [1 . 2 - c] ^ V - 
^U - 5 - ;b) - 9H - v"-;UX{^ ^Oi^o 

8 . 2 - (6 . 7 - h K n - 5H - t:° n p [1 , 2 - c] ^ I y V - 
;b-7-^;U) - 9H - 

10. Xx n-f K 17 - 20 'J T - -tr'Pl^^ljT* -5 f|A)<0|Effl 9 leic 

11. 7> Kny->Siyc/xid:iX h o -If > CDlfSDtC J; 
$tlSiK.tOi^KXIif^MJT*5ffAl5®|Effll0ie«c©Emffifi)c'^o 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP96/01610 


A. CLASSBFICATION OF SUBJECT MATTER 

Int. Cl^ C07D487/04, 491/044, 513/04, A61K31/41 
According to International Patent Qassification (IPQ or to both national classification and IPC 


B. FIELDS SEARCHED 




K31/41 


Int. Cl6 C07D487/04, 491/044, 513/04, A61 


Documentation searched other than minimum documentatiott to the extent that such documcDts arc included in the Fields searched 


Electronic data base consulted during the inlemationai search (name of data base and, where practicable, search terms used) 
CAS ONLINE 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where apptopiiate, of the relevant passages 


Relevant to daim No. 


A 


WO, 93/15079, A (Janssen Pharmaceutica N.V.), 
August 5, 1993 (05. 08. 93) 


1-12 


1 1 Further documents are listed in the continuation of Box C. ^] See patent family annex. 


• Special categories of cited documents: T" later docament published after the international filing dale or priority 
"A" document defining the general state of the art which is not considered ft^ ■» *'* I*"? "PPl'ation b"' cited to undeisUnd 

to be of particular rele^nce PXBCiplB or theory underlying the invention 
"E" earlier document but published on or after the international filing date "X" document of particular lelevanoe; the claimed invention cannot be 
"L" document which may throw doubts on priority claim(s) or whidi is iJSr^,f^JLSL?n^ k '° " 

cited to estabUsh the publication dale ot another duaon or other ^ 

special teason (as speoQed) "Y" document of particular relevance; the claimed invention cannot be 
"0" document referring to an onl disclosuie, ue. exhibition or other considered to involve an inventive step when the document is 

means combined withoneormoreothersucb documents, such combination 
-F" document published prior to the intenationd fiUng date but later than ' " 

the priority date claimed "Si" docnment member of the same patent famUy 


Date of the actual completion of the intematiooal search 
August 28, 1996 (28. 08. 96) 


Date of mailing of the international search report 
September 10, 19 96 (10. 09. 96) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mmmmm'^ sK^ajs^-^ pct/jp9 e/o i e i o 



A. mMomtz^wo^m mm^n^m ( i p o ) 




Int. Cl'COTD 487/04, 491/044, 513/04 
A6 IK 3 1/4 1 




B fSS^^To^^^K 








Int Cl'COTD 4 8 7 / 0 4, 4 9 1 / 0 4 4, 5 1 3 / 0 4 
A6 IK 3 1/4 1 







CAS ONLINE 









A 


wo. 93/15079, A (JANSSEN PHARMAC EUT I C A N. 
V. ) 5. 8^. 1 9 9 3 ( 0 5. 0 8. 9 3) 


1-12 



0 



2 8. 0 8. 9 6 



B:^mmfr (I SA/J P) 

mmm^ i o o 

m«IB^ftBaES*^'S=Ti 4 # 3 # 



rxj ^{rHja©*sXi»fe*-:jT, ^^:S[jiK©^^T-ieB^ 
r&j [sl-/^"7"> h7T ; 'J-XS« 



1 Q;09,96 , 

mffm^-s mmo$>zmm 4 c 9 2 7 1 

m± ^ 

m^m^ 03-3581-1101 rtS^3454 



«SPCT/I SA/2 1 0 (||2'<-i>) ( 1 9 9 2^7^) 



